Abstract

1
Our objective was to assess the effectiveness of educational sessions that accompanied 2 breast cancer screening events in three communities in western Kenya between October and 3 November, 2013. 532 women were recruited to complete a test of breast cancer-relevant 4 knowledge and randomly allocated to "pre-test" or "post-test" groups that immediately 5 preceded or followed participation in the educational sessions. The education was organized as 6 a presentation by health professionals and focused mainly on causes of breast cancer, early and 7 late cancer presentation signs, high-risk groups, screening methods to find early-stage breast 8 cancer, self-breast exam procedures and treatment options for this disease. Participants were 9 invited to ask questions and practice finding nodules in silicone breast models. The median age 10 was 35 years (IQR: 28-45), and 86% had not undergone breast cancer screening previously.
11
Many individual items in our test of knowledge showed statistically significant shifts to better-12 informed responses. When all items in the assessment questionnaire were scored as a "test," 13 on average there was a 2.80 point (95% CI: 2.38, 3.22) significant improvement in knowledge Introduction 1 Globally, the incidence of breast cancer continues to increase with high mortality rates 2 reported among women diagnosed with this form of cancer [1, 2] . While previously the burden 3 of breast cancers has been predominantly reported in developed countries, low-and-middle-4 income (LMIC) developing countries are now experiencing an increase in breast cancer cases [1, 5 2]. In 2008, breast cancer accounted for 23% (1.38 million) of the total new cancer cases and 6 14% (458,400) of the total cancer deaths globally. About half of the breast cancer cases and 7 60% of the associated deaths occurred in developing countries [1, 2] . 8 Early detection and treatment of breast cancer has been widely advocated as a strategy 9 to mitigate breast cancer-related morbidity and mortality rates in developing countries [1] [2] [3] [4] . 10 Unfortunately, most patients in developing countries present to care with advanced-stage 11 breast cancer [5, 6] . Late presentation in these settings has been mainly associated with lower 12 education levels and low-income status [6] . In addition, low-level knowledge of early signs and 13 symptoms of breast cancer continues to pose a challenge on efforts to promote timely uptake 14 of breast cancer screening and treatment [7, 8] . This unfortunate situation is compounded by 15 inadequate health system infrastructure (personnel, equipment and referral systems) that is 16 needed to provide a full array of breast cancer prevention and treatment services [4] . 17 Despite these many challenges, community breast cancer awareness through education 18 and screening approaches continues to be seen as critical to advancing detection and care [2, 3] . 19 Unfortunately, there are very few studies in sub-Saharan Africa that have assessed the impact 20 of breast cancer awareness intervention programs. The only study we found was conducted in 21 Ghana and reported an increase in breast cancer knowledge and screening uptake following a 22 breast cancer awareness program [7] . The majority of studies have been conducted in 23 developed countries [9] . This state of the research literature has limited our knowledge about 1 effective community-based approaches to promote breast cancer awareness in sub-Saharan 2 Africa. Further studies that describe effective interventions and how to improve educational 3 strategies to enhance early detection of breast cancer in this region are warranted. 4 Kenya is one of the LMIC countries in need of such studies. In Kenya the incidence of 5 breast cancer is 34 per 100,000 women, higher than the incidence in the East Africa region of 6 19 per 100 000 women [2, 10] were carried out on the same day. Figure 1 shows the study procedures.
22
Data Analysis: Statistical analyses were performed using STATA Version 12 special edition 1 ((http://www.stata.com/). Categorical variables were summarized using item response 2 frequencies. Continuous variables that assumed the Gaussian distribution were described as a 3 mean with the corresponding standard deviation (SD) while those that were skewed were 4 summarized as median with the corresponding interquartile range (IQR). Normality 5 assumptions for the continuous variables were assessed using empirical Shapiro-Wilk test and 6 graphical approaches. The test for association between the continuous outcome variables and 7 categorical (binary) explanatory variables was done using Wilcoxon two-sample test, while the 8 test for association between categorical variables was done using Pearson's Chi Square test. 9 We reported the Fisher's exact P whenever the expected cell count was less than 5 in at least 10 one of the cells. were married (76%) and had received at least a primary level of education (95%). Similarly, a 22 most (86%) of them had not previously undergone screening for breast cancer. On the other 1 hand, compared to the pre-test group, a larger percent of the post-test group reported having 2 been previously "trained" to check their breasts for lumps (20% vs. 43%, p=0.001) ( Table 1) . 3 This was a surprising difference to find since the women had been randomized to pre-and post-4 test groups, and all questionnaires were completed before they experienced clinical breast 5 examination screening. We speculate that some women in the post-test group, when 6 responding to this question, were considering the educational experience to which they had 7 just been exposed -including practice with the silicone models -as 'training,' rather than to knowledge score for the post-test group was 9.89 (SD: 2.38). There was a statistically significant 1 difference in the average knowledge scores +2.80 (95% CI: 2.38 -3.22).
2
Only in Kapsokwony was there a consistency in terms of a higher proportion of the post-3 test group obtaining correct responses across all the early and late warning signs items (Table   4 2). In Turbo, there were no significant differences between the groups on two items assessing 5 knowledge of advanced breast cancer signs; a bloody discharge from the breast and a lump in 6 the armpit. In general, a higher proportion of women in this site believed that a bloody 7 discharge from the breast (56.3%) and a lump in the armpit were signs of late-stage breast 8 cancer (38.8%). In Mosoriot there was no significant difference between the pre-and post-test 9 groups in the item assessing knowledge of early warning signs of breast cancer, with the 10 majority (69.4%) in both pre-test and post-test groups reporting that a small painless lump in 11 the breast is a sign of early-stage breast cancer.
12
In each of these communities, nearly all women knew that breast cancer could be cured 13 if found at an early stage. There was a significantly higher proportion of women in the post-test 14 group compared to the pre-test group who reported correct responses in items assessing 15 knowledge of risk, causes and treatment for breast cancer (P<0.001) ( across the two groups in this site were of the opinion that breast cancer affected both men and 6 women equally, and only 5.7% believed that witchcraft was the major cause of breast cancer.
7
In addition, only 35% of women in both groups combined agreed that the best time to check for 8 a lump is after the menstrual period. for the uptake of breast cancer screening and treatment programs in a wider region.
17
Despite the positive impact observed from our educational sessions, we note that some 18 items failed to show a positive impact or any significant group differences. Specifically, the 19 item that assessed knowledge of gender as a risk factor showed a negative change in direction, 20 with a higher number of those in the post-test group believing that breast cancer affected men 21 and women equally. One interpretation of this finding may be that the respondents were 22 reporting their belief that men and women who have developed breast cancer are equally 1 affected by the disease, rather than responding to the question we intended to pose to them 2 about the relative risk among men and women of getting the disease in the first place. Further 3 cognitive interviewing to improve the clarity of the instrument itself is needed to better 4 understand these findings. In the meantime, breast cancer awareness programs need to 5 underscore the fact that women are disproportionately at a higher risk of breast cancer 6 compared to men. This is critical in the efforts to promote early detection of breast cancer 7 among the higher-risk gender group, especially in such a resource-scarce environment where 8 the capacity to provide regular breast cancer screening may be limited. Items that did not show 9 any significant group differences emerged when we stratified our findings by location of events. It is noteworthy is that more than a quarter of women in both groups mistakenly 17 believed that having a pain in the breast and a lump in the armpit were early signs of breast Our study has a number of strengths. This is the first study in Kenya that assesses the before it is ready for general use and re-use in our populations to be certain that the two items 21 that may have been misunderstood are revised to assure clarity.
22
In conclusion, our study provides evidence of effective educational strategies that were 1 carefully tailored for communities in Kenya. Incorporating approaches that fully engage these 2 women was critical to the success of our educational session. Our findings provide important 3 insight on breast cancer knowledge gaps across different sites, some of which still persisted 4 even after our awareness efforts. Breast cancer programs in Kenya could utilize our findings to 5 promote the level of breast cancer awareness and promote timely breast cancer screening and 6 treatment uptake. (62) 33 (12) 69 (26) 215 (82) 30 (11) 18 (7) <0.001
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A lump in the armpit
84 (92) 1 (1) 6 (7) 90 (98) 1 (1) 1 (1) 0.091
113 (95) 2 (2) 4 (3) 106 (98) (46) 99 (37) 47 (11) 144 (55) 102 (39) 17 (6) <0.001
37 (41) 30 (33) 24 (26) 55 (56) 32 (34) 6 (6) 0.001
57 (48) 45 (38) 17 (14) 56 (52) 45 (42) 7 (6) 0.175
29 (49) 24 (41) 6 (10) 33 (53) 25 (40) 4 (6) 0.734
Major cause of breast cancer is family inheritance n=530
True False Don't Know 117 (43) 109 (41) 43 (16) 235 (89) 20 (8) 8 (3) <0.001
40 (44) 35 (38) 16 (18) 89 (96) 3 (3) 1 (1) <0.001
56 (47) 44 (37) 19 (16) 99 (92) 6 (6) 3 (3) <0.001
21 (36) 30 (51) 8 (14) 47 (76) 11 (18) 4 (6) <0.001 (21) 197 (75) 51 (17) 15 (6) <0.001
35 (38) 29 (32) 27 (30) 81 (87) 7 (8) 5 (5) <0.001
64 (54) 34 (29) 21 (18) 84 (78) 20 (19) 4 (4) <0.001
30 (51) 20 (34) 9 (15) 32 (52) 24 (39) 6 (10) 0.621
Breast cancer can be cured by herbs n=532
True False Don't Know 89 (33) 123 (46) 57 (21) 48 (18) 194 (74) 21 (8) <0.001
13 (14) 56 (62) 22 (24) 16 (17) 66 (71) 11 (12) 0.092
54 (45) 41 (34) 24 (20) 17 (16) 85 (79) 6 (6) <0.001
22 (37) 26 (44) 11 (19) 15 (24) 43 (69) 4 (6) 0.013
Surgery spreads breast cancer and makes it worse n=532
True False Don't Know 129(48) 100 (37) 39 (15) 83 (32) 151 (57) 29 (11) <0.001
33 (37) 41 (46) 16 (18) 26 (28) 63 (68) 4 (4) 0.002
67 (56) 36 (30) 16 (13) 33 (31) 56 (52) 19 (18) <0.001
29 (49) 23 (39) 7 (12) 24 (39) 32 (52) 6 (10) 0.378
The best time to check for a lump is after menstrual period n=530 True False Don't Know Refused 100(37) 68 (25) 100 (37) 150 (57) 51 ( You are all concerned about breast cancer or you would not be here today. Breast cancer is in fact a common condition. It affects women who are in their 40s or older. Almost no men get breast cancer and younger women are similarly not affected. The major cause of breast cancer is family inheritance. If your mother had the condition, your sisters, or your grandmother, you are at a greater risk. There is much said about the possibility that eating the wrong foods or having the breasts exposed to cold air or cold water, or having a baby who burps while being breastfed might cause breast cancer. Some people even think that breast cancer is caused by witchcraft or by a curse. To our knowledge, none of these things cause breast cancer; instead it comes to you with your family inheritance. There are some things that protect against breast cancer. For example, breastfeeding all of your babies for a long time may protect against breast cancer and avoiding smoking cigarettes similarly is protective.
Breast cancer is a dangerous disease. In fact it is a killer disease if found late. On the other hand, breast cancer can be cured it if it is found early. Some of you and others in the community associate breast cancer with a large swelling of the breast, pain, changes in the skin over the breast, or a wound that will not heal. In fact, all of these can be signs of breast cancer but when they appear the cancer is advanced and has been found late. Late breast cancer is very difficult to treat and almost never able to be cured. Early breast cancer causes no pain and makes its appearance as a tiny lump in the breast. This lump may be difficult to feel, but the clinicians who do screening examinations are experts in detecting the presence of these lumps. You may also be able to feel a small lump in your breast. If you want to know how to examine your breast, please watch the doctors in the next tent as they examine you and you will see how they conduct a very thorough examination of each breast. If you try to examine your own breasts to watch out for the appearance of lumps, please do so after your menstrual period is finished once a month. When I am done speaking, I would like to offer you an opportunity to come forward and use these breast models to feel for yourself what the small lump detection involves.
No matter what stage which it is detected, breast cancer can be treated. If it is found in an early stage when it is still a small lump, surgery may be able to remove it completely and by doing this cure the cancer. Later on this kind of surgery requires removal of the entire breast, but early in the history of the disease only a small part of the breast may need to be removed. Please know that surgery does not spread breast cancer, instead it takes it takes the cancer out of the body. Also you should know that breast cancer cannot be cured by herbs. Herbs may be helpful in controlling bad feelings but no herb has been shown to cure breast cancer. Let me pause at this point and see if there are questions. Thank you for your attention! * [pre-test script] Ladies, Thank you for coming to this special event today. After you have completed your brief questionnaires we are going to present some information to you about breast cancer and breast cancer prevention. Following this presentation, you will proceed to the next tent and be examined by doctors.
APPENDIX 2: Commonly asked questions
• What is breast cancer and how does it differ from other cancers?
• Does breast cancer affect men?
• Why do men get breast cancer and yet they do not breast feed?
• How can one differentiate between pathological breast lumps and normal breast lumps that occur in adolescence?
• Why should people go to hospital when they have breast lumps and may die later?
• Why do women using family planning methods get breast cancer?
• Could other cancers in the body lead to breast cancer eventually -for example if one had throat cancer, could it spread and cause breast cancer?
• Why is there a rise in breast cancer rates?
• Why has breast cancer suddenly increased?
• Why do older women (women who have reached menopause) get breast cancer, yet they do not breast feed?
APPENDIX 3: Evaluation questionnaire
Let's begin with some easy questions for us to record some facts about you. 
